Human chromosome 5 carries a transcriptional regulator of human telomerase reverse transcriptase (hTERT).
Telomerase activation is crucial for cells that tend to be immortalized. Increased telomerase activity is correlated with upregulation of telomerase reverse transcriptase (TERT) expression. In most human somatic cells, hTERT expression is suppressed by multiple factors. We have previously shown that human chromosome 5 carries a possible suppressor of mouse tert mtert expression in a mouse melanoma cell line, B16-F10 cells. However, the function of the transcriptional regulator of TERT on this chromosome remains unclear. To examine the functional role of a putative hTERT regulator(s) on this chromosome, we transferred human chromosome 5 in a human melanoma cell line, A2058 cells by microcell-mediated chromosome transfer (MMCT). Microcell hybrid clones with an introduced chromosome 5, but not chromosome 10, showed a remarkable decrease in the growth rate with an obvious cellular morphological alteration and eventually cellular senescence. Moreover, this phenomenon was accompanied by a reduction of hTERT expression and telomerase activity. Most importantly, we found that transcriptional suppression of hTERT by the introduction of chromosome 5 is largely mediated by regulating hTERT promoter activity. Furthermore, the hTERT promoter region between -1623 and -1047 was responsible for this function. These results provide evidence that transcriptional regulator(s) of the hTERT is carried on human chromosome 5 as an endogenous mechanism of hTERT suppression.